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= (54) Title: CURRENT DRIVE CIRCUIT AND DISPLAY COMPRISING THE SAME, PDCEL CIRCUIT, AND DRIVE METHOD 



(57) Abstract: A display including a 
current drive circuit capsule of supplying 
a desired current to a light-emitting 
element in each pixel stably and accurately 
irrespective of ^e characteristic i^ations 
of active elements in the pixel, thereby 
providing a high-definition image. Each 
pixel is composed of a receiving transistor 
(TFT3) for receiving a signal curretit (Iw) 
from a data line (data) when a scanning 
line (scanA) is selected, a converting 
transistor (TFTl) for converting the 
current level of the received signal current 
(Iw) to a voltage level and holding tiie 
voltage level, and a drivmg transistor 
(TFT3) for allowing a drive current having 
a current level corrcspwiding to the held 
voltage level to flow through light-emitting 
element (OLED). The converting thin fihn 
transistor (TFTl) generates the converted 
volt^e level at its gate by allowing the signal current (Iw) through its channel, and a capacitor (C) holds the voltage level at die gate 
of the transistor (TFTl), The transistor (TFT2) allows the drive current having a current level corresponding to the voltage level 
hdd by the capacitor (C) to flow through the light-emitting element (OLED). 
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^ ^ "SF 

:S"tSJ:-Ui' ha-'l'5*y-b>^ (EL)^^^«?©> «SfEI-J:^TW 

oybs (EL) ttn'Srm'tzr -< rr-r y >) ^ xmoMSLmmmii 
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7*-f x:/W'fB«tJiLli1#M¥8 - 2 3 4 6 8 3^4ilR»-M*^tlTfct), -B* 
i3-©««igB*ia 1 C^-To S3l{tt3B**^OLED, 
TFTl. S|-©»Rh5>-:?X3'TFT2Xc;»«PS4CA^^«So 
ftWRxl/? ho;p»*-/-bVX (EL) *^r*So ff«E L*f-«^ < 0« 
#««tt*«*-5^»s OLED (Waa^r-f:!— K) t»f«n«C 

-Cli^Sl^o 0^©««-Cli> TFT2 0->'-X*il*«til: irU 5S* 

-K (BtS) !iTFT2©KU-Y>li^^$tlTI,^5„ -:tr. TFTlO-^-h 
li3t3E«ls c an(CttfiJ^?n, 7-;^lir-3'l«d a t a(iS^$n, KU-fV 
C R C/T F T 2 © y - Kr $ nr I ^ S o 

a t aCllK1f«*a-f7^-:^«ttVw*BI»-r«t. TFTl*<iiaU 

»«c*<««xtt»«^Fn, TFT2©y- hEttiiT^-^^m&vwir-ifc-rs 

. jfe$»s c an*#aiRtt!»tt-5i:. TFT 1 TFT2l±Jt 
iSWtCT'-i'Klda t ai!^^^*}m$iliii*. TFT 2®y- 
C K i: -? T 3f Sn-5o TFT2*^ btlBifcSf tFO L E D JCifttl S 
tt, TFT2©y- h/V-Xffl«BEVg sjrtebfcttirii*). ^^^^OLE 
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D l±T F T 2 *it o Te*l& $ n 5 «SS* icce: Ufcffffi-C^^fc It 5 c 
Sr, TFT 2 CD KP-f >/V-^iffli:8KnS«Ji*l d s tf 4 ^t^*^ 

0 L E D |C!5itn6ffi»l««E-e*«, T F T 2 *<<a?P««-C»fF^* feOtf S t 

, I d s liJE(TOS;T^*tl*, 

I cis=/t • Cox •W/L/2 (Vgs-Vth) ' 

= jiz • Cox •W/L/2 (Vw-Vt h) • 2 - (1) 

c: -e c o X i±*14ffi«ffl t) ® y- h Si-e* 0 , KT©^-^^^ n « . 
Cox = e 0 • £ r/d - (2) 

(1) ARtf (2) SC'I', Vt hliTFT2©IHtt«-*U jttl±4^+'JT©^ 

**a%U erJiy-Hfi»l!l©lfc»»P**U d tiV- Mfi»»l©»*** 

( 1 ) B5R-^»^iitj-«ffiVw«cJ;-?T I d s *Kiai-C§, ^* 

tbTfg3fc?^^^OLED©ffS«-Wr§SCtli'i5o ---e, TFT2*«S 

Vg s©';5'trJ;orS!lSP^n. Kl/-r>/v-::':HS£EVd sirii^fet^L^tl^fc 
«), 0LEDffl#ttlJt>o#{Cj;l3Vd S7^<S»L/T^>, 0fEl:©e»aiS I d 

s * 0 L E D gg-r - 1 frf-c # e> -e* So 

^ffiiif, »c»sft;te.n5*•T?-«3E1^'l'^'-'^ c-^p-a) ©h, ole 

D\t~M<D»mm^i1imtio c:©J:-5iiH3lf*02©J:-5K-7h 'J i'Xtt 

0 2tC3^fJ:^»c, ae*©«a^«»i, Bf^©«2i>-'l'J'^l' (W^JiNTSCS 
ftCt^-^fc?!^-^^!!!) ■CH3fl2 5«-a«-r5)tJ6©^iE«8s c an liJiMs 
c anNt, H«2 5*eB1--5fcJ6©»R1lia (r-^J'KtiVw) ^-^iSx 
-:J'atd a t a tii^-r V >) i'X*tirEI8$*XTC^«. ^S«s c a n 1 TlrMs c 
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anNli^3!E»WftlliS2 1 IcggfeSnS-^T, T-^'Bd a t a{±r-^'»ffi 
«lll«S2 2JC»«ldnSo ^2»ffiBI3«S2 Ijr J: oT^^Sl s can ITbSs 
canN^liJStSJRU'XA^t., x-^^SiWIiiiaB 2 2 J: <.T7=-:?«d a t a 

*Sac-r«fc»^ 0LEDi:TFT2©*««UT('>«<. OLEDIl, aBB« 

mmmmmir^ix^o 2tt«*ia-c*ii«ifi*nT*;*), oled© 

0©±triE?L«J2IPi:UTD i amy n e«-JiapU -e-®±(C«^*ft2l)l t LT 

Ai q3«-3g«u jEir'e®±tc*v-K («^^aA«s) i: LTjate-f^^R 

mM 1 2 «-^)g-r*o |«5>Alq3li. 8-hydroxy quinolin 
e a 1 urn i n um*SUTl^5o c© J: "5 ''J:«)iflli£^W"f S 0 L E Dli— 
0i|ica^/j:i^o *>7&>Sfl!fiE*f^50LED®Ty-K/*y- KIBtcIS:^!^® 

*<«aiB*n-5o OLED®»mi, iEILlHiaiH*^?>i*A^nfcjE?lt«?tt5l« 

*N ^ftA ^ tifcat^ J; t) j^tfc ^ nfcBie^ J: 5 16316 1 #^ e.n*o 

TFT2 i±#7xssA-^jas*«i ®±i::JBfiEsnyiy- h«ffi2 1, 
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hWS2 0B:±irtt(S-r-5o C©4< h^y- h*ltjt©TFT2Ji)llH«»IR5{C 

1^*0 d n ^ ©±<r liss ©liHiiiftgBi 9 *^ LTiJiB u 0 L E D ^ nr 

l^*o «t\ EI3©fidrttTFT2©KU-<>fwOLEDfflT>'- K*Sa^« 

TJ'T-^t/v h y i'XaW«EL7*-f IfiKSR^tbT- 
)»fr3!f5XS«±C3gfl4*n/£TFT <Th i n Film Transist 

^mELv'^xfv^ liitaa-c* « 1 1- ^ ^ tt»±, -e©-!»-'rxi±jfcRW:»:at 

lit), nXM'KjSKilCSliRinEif!!)^^). t6»^^©JefiS©^ci6(:mMfef i"; 3 

W«EL)iOTy- K (IBS) t UT, a;^<±]aBB«aM-C*5 I TO (I n d 
i um Tin O x i d e ) A^^fflSftlS*^*. I TOIi-SSIC^ilE LlA^ff 
x.t.nnri.^f8SfiT-e(K)K$n5Ct*<^<, C©«-&1 TOii*«IELS*<jeBE 
$n-5iyHiIIC3g*KL'Tfc<jei'l?A<*-5.o Se^r, S!iSIS*ii[*aJKT©<J:9lc<'j: 

So 

, T^^/^T^^i^'^ 3> (Amo r pho u s Silicon, *AJfi^'J = 

-&irJ:-,TI4Tt;U7r:^->U ^^^U— tJ'T--;l'^©f!!iffiaJwJ:-5TsKU -> 
(^«rS->'J3» Yfc-r-5::tfe*«o ■€■©»■&—»«»;, t^^u^tX 
u '} a >jcjfc-iT++ 'J T»»K3»<:*:§ < , aiiteBfii*©::fc#<cTFT 2 
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*J^se^«o mi-r. WfSELHl l«-ii«U l63t«^OLED«-}^a5-r*. 

ScO*<«a-Cfc«o «iS-Cll**JEK 1 ®SIB (iiiffll) *^^.]R 

^■SSl 2a, WttELll lR0^3S»J«ffil Oa*IBKEfe, TFT2tt 

Wri.So tC^A^ TFT©}^fiS(rffiffl$tl5T«Jl/7T:X>'ij 3>^;)f>J i/ 

RW:)ts© 7 xsffiic sH •> y 3 > T p T *jigfl!E-r sW'&iw w, #5 xss 

, tKU J/U 3>©tS*<fc©ttaS*<JE«rt®»Blf<cJ:-5Tlf€.o#*^-f fc*< 

c:©tS*, l^-lt«±ir^^tfcTFT-et), -tfflVth (IW) J: 
oT»HmV, Jft-g^{rJ:orttl V£(±Jf^o< dirfef&TttJttl-'o -©«-&, 

hMf^.o<»iR, Sirs© (D^KSoT. OLEDfr«n««iiI d sJiS 
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±.iecD=s-/<^y-3'©ii^.-:3^i±. iaoJja/rWJRWowe*-^*®** 
€,n^tiv c©J:^^j:»#{±. OLEDiriifc-r-ii0fS®«»I dsjrStU t* 

ftlSIII©«ffl»C J: ■= Tt-r « T F T#tt©ilil*«<b(=ol W««««|-r * C t 

5ff ^KSE^^fiE tTS»C7^- rS'MCift^-r « «aE«**t-"7^- ^^KKHK ^ 
. «.^jt»Stf«-7*-:^«®S[S««rE^5nTt>5i:*lw. e««i«5®«l&*S 

oat^SASBt, ]Rf3ii^^^^*«isK®«^^E^^^*-■B.«E^'<;^^ca^^RLT 
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UfcUE^i:«- K U-f ?>«J K-To 

^i«»c-rs. i!fE«»fflie»'J'-ha«if3»*h7>i^;^:J'»4, H«rt-em 
r«ieii»ift»y- hattsiij»*h5vy;^:^©ja»»c)gBEstir*?o, wes 

«©*1UBJ8-Cli, KfrEEKSSli, ttE^«SI5tffliiriUEIE«lffii(e«y- h 
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*^©i^e»i*tc**jittttt<t-5-citrE8Ei)iffli6if bfi«#a»* b ? 

„ lill^Tl5EiWSP#aii> *IKiiilt«=IE»«i«*i6«rL.Tt(lEI6ifc*^**^3fc 
lfflt©iU-&*WUT. #H*©»«*«i|ffll^t6lc-rSo ft-^ICtoTW, I5E 

IP^a* h 5 > i> X © y - ;= L K w > ©Bte^a^^bl- -5 «ft @« 
*36'!S©IBSJe-C»i, WESASJ, irESlSI»SC^li5E»»S|5tta»©t6»y 

e(±<oie»y- h ^ > s^x^' i4«atiai8f ©«« u - ? ^WM-r s 

EU'^A'KlEbr KU'i' > 1 7-::^®H*jiSBS!i«SifE*lHrE3B**?Cii6U 
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l#-r-5gS*«I^Tfcf), lilEWS^Sli, j!rES:8lSI5(C<l:oT^ife$tlfc|irE 
«E U A i&BtlE^F* « «p«fE^FJi©ffi«l©fEfifc*«l«E bT, ffirEtfift 

o 

tt, W»»w(&b/2:fc*^®«^««*x-3'»{ri«1-cticJ:-,TtTt)n, -e© 

1 0 
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i>mmomm. WLi^-^ouKji^^-oo oLEDirisn-ssisiis -en 
iawsii, o L E DBanoBs®-/- h • y-xiBSEK is-cD#a(Cck-=r^ 

«U *5IBj©a*ga(r*5i.^TltS«Efi©}g-e4;te.n5Ct, BPt«fiE»t 
3p:^HSIi, EE*cie'</iJ;-5(CTFT©#ttift.-:)^(Cj;i;,r, lEBllCRjfiafflffi 

T2, ]|liaffl»»y-hffl«lf36«h5>i^:^^*TFT3. v^-f y f-ffl*6»y 
-ha«lilSil|ih7>i?X:J'*TFT4 tE-r. ffll/^JSWttTFT (ii«th5 

is,»m^tbxmmmTib?>o witfij«©»tii*«f, TFTiira-r 
I w. ^■©issTFT 1 icife-rsy- h . v-xmmm^vgs t-t 

■So «tii*«*{±TFT4{ri:oTTFT IC-y- V ■ KU^>ra*5Stt$nT 

1 1 
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Iw=// 1 • Cox I -Wl/L 1/2 (Vgs-Vt h 1) ' - (3) 

tumm^l dr vttZt. Idrv«, OLEDtii^tllc^^^nSTFT 

(3) SCi©Vg s»::-»-r5©-C, TFT2A<«aSlffl«T»f^-r5i:1E^-rn« 

Idrv = /u2-Cox2-W2/L2/2 (Vgs-Vth2)» 

... (4) 

«./<7y-:?©*!*ttfrE (1) rt®«#fcii-r«, <t*>\ i6»y-h«iiis» 

• v-xiB«EtbT, -iK«c£lT©S;-e4;t^>n*. 
I Vd s I > I Vgs-Vt h I - (5) 

CC-C, TFTl tTFT2 t(±, /h^/j:Bj^F^gP{Cj5Jt bTJ^fiE^J*X-SfcA 

^ ^tm-tMi=fi2, coxi=cox2, vt h 1 =vt h 2 t#x.e.n«o 

^St, C©t§ (3) ^RO (4) S;*^ CiyTcDit;*<!«7)^n So 
I d r v/I w= (W2/L 2) / (Wl/L 1) - (6) 
zz-cmmT^^.^{i. (3) iCSO' (4) ^(rfcl>T, Cox. Vth 
©Ktiftii, BfRS. «n°o«. ftS»r>JiSiin»y h»clf^-o<©*<»a-C*5 
K (6) «ttc:n6©''«5y-i'***)it^©'C, I d r v/lw0»*cn 
?.©tf6-^§jrtt»t<Cl^tt>-5CfC*S, «ilfWl=W2, L l=L2i: 
Ktt-rn«, I d r v/ I w= 1 , -rttt)*, I wt I d r v*<P-©«i:45, 
rnct>tTFT0!ffltlf«.-3it::i:i&-r. 0LED{r8Kn-SK»«iie I dr vl4 

1 2 
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*'5l><iTFTi i:TFT2 4i:*l^-cDTFTT«ffl-r^C t%«rtgi:?«> 

0LEDC«E-rci:;&^-C§^7i>^> lEtr (6) I wt I d r vi:;5^* 

(1) 5«{rSlx7tJ:^«c, Vw^ I d r va:;5^TFT0#ttfCtScffLT*» 

nrt^^-So CCD«^. «*ff!|-Cld: ( 1 ) 5t(CSfoT. I d r v;&<. CM^^TJiOL 

^LT (6) s^TJ^^e^n^ I d r v©il*OLED(rttl&r^^o 

(4) 5C*Jl^Tfi. TFT 2 fy<mmmi^rmf!^t 6 t1R^btzi)\ :^mmtT 

FT275^»;^TM^-e»^tt-^«^{col^r^>^ra7?^^o -r^jrt)^. tft2 

Idrv = /z2 - 00X2 •W2/L2* { (Vgs~-Vth2) Vds2- 
Vd s 2^ /2} - (7) 

Vd s 2{iTFT2CDFU'H'> • V-Xffl«EE-e^^o CCTTFTl. TF 

T2\mmLxmu^nris^. ^o^mvth i ==v t h 2=v t h/;>^^^)5: 

o^cD^^ir. (3)S. (7) S:;&^^»Vgs, V t h*?S*-r^C t^^T^T 

Idrv = ;u2-Cox2-W2/L2* {(2IwLl/jal - Coxl 
• Wl) '-^^ Vd s 2-Vd s 2* /2} (8) 

lwi:IdrvCDH«li. ( 6 ) 5 JS*«i3^j:ifc0!IH«fclini: 
(8) ^(CliV t h3&<***lTV^/j:i^Ct:;5><?>, Vth®tfe>ot ( 
HffirtOtf t»o§^lgi6D y hfiOlf t>o§) {Zj:'oX I wt I d r vOJUm^ 

I 3 
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«(DI w«-»t litre t{c .to T, gf2cD I d r v^'lf 5C t*-!T^5o /iJt'b 

w*7*-i'l(l»:-^>Lyi:»'^-Ct>, (8) ^ii^ibmt^l d r vomtlH^-oi c 
kiZiSliO-C. T F T 2 (iffJC® i ^ KftflI««r»flF-f *3J*<a* L/l^o 

*fcTFT3i:TFT4«lW'«r©3£2El»CJ:-oTi|lijaiU »#ii*il«7lt{rtt 
TFT3lcjtfc'-,TTFT4*o f f ttJSi-TS c: i:*^ J: OS* bl^o *58"!Bl:: 

»*Hsitiais»c*ft^Ttt, TFT3tTFT4i4, 'M-mmfi^zfc$>^&mi 
TFT3 tTFT4 fcwp-t/wi±j|/j«jip«i''r^t?*t), -eti-en® 

y-h*»l«®*aE«C<}:ortt«U »§ii*»7l#»:»iTFT3{c5fc«^-C 
TFT43&<o f f ttffli:-r«<fc5C«lJS-r«c:t*<2* tt^o 

TFT 3, TFT4*'tn-en]8«©*3l»»cJ:-5T«!ffflIf « 
#ii*»7g&, ^S»©»f^(rJ;oTTFT4*ontt«!tU j£lE»*ffiTB 
3R*fStt-r5C tT^^Tt-So ::ntt> TFTl©y-h • KU-O, SCFTFT 
2©y- hA^'SS^tl5Jta6, TFT2©y- hSEEIiTFT I ©L-^l^it (C 
nj4TFT2fflL#V^ffillH<r«¥bl'^) t^tt), TFTl, TFT2*ICof f 

Hir, mmmoH't (duty) *«e-r 

SIt&©flf«)iKi>S 
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0 3{i> mmcbmm^s.om^mi:mtt^mmrib^c 

m 5 li, ^:^Bfllc*^*^5®^[liscD*^fi}B)!s«•^■rlalS0•e^.So 

HI 114, @9<Diitt^i((DX)^M«^-riifsia-c««. 

IS 1 2 (4, B 9 ®9ltlBIR®S)ge««^-rillSBI74&S. 

HI 3J4, m9 0mmmiSio^mm^»-rmuim-vi>z^ 

0 1 5 14, *%Bj(rd^3!)^«H5KIiK©!S!I'D|IS6Jg)B«'^^lllS@-e*«o 
H 1 6 14, 0 1 5 CD^JfiJg!B!®^JBei|^^-riHl»5H-e*5o 

01 7(4, 0 1 5o^afijBfficD^BW*^^ia«s@-e*.5o 

01 8(4, ^:|gBBtrA^A^sB*(lI^5®ft&®l?ifi^Bls*^•rllll§0■r^.5o 

01 9(4, 0 1 S0mmmiso^mm^^-rmmvsr>6o 

02 0(4, 01 9©l3)f8{cfcltS^«l*fl:-CH3KOjBJT*ff-5»'&*Bi!8-r 
5y£J6<O0T*So 
02 114, 01 9CD|IIIfi)g]SI(Ote)^«|$j9^-ri§IIS0'C<&$. 

02 214, 01 9o^tiimiBiC[)mmiH'&^-rmmTie>6o 

0 2 3 J4, 0 2 2 co@jissc^tt*@»©igftffl h y>i^x?^mti^mm^m 

0 2 4 (4, 0 1 9 iZ>lltt]g»<D|EJgM$^-r@K0-t?&$o 

02 514, 02 3©lieSSJ/a*lliS®7=-3'iSlSffi*^-r0-e*5o 
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02 6ii, ^:^^BfrA^A^•5l^«[lI^softfecc«*^fi^g98**■rIi^sa•c*.^c 
sir. ^mf^ommoj&iot^mmm^^mbxmi-io 

ffl f 5 V T F T 1, ^HE L*?^*^ «5fi3fc*^ IcSn-SffiBWiilE* 
WW'T-Sffiftffl b5>-:';^:5'TFT2«D<lb, ^l©^3Ef«s c a n AOHftll-J: 

TFT3, fr2©«ac»s canBfflWWHioT^tii^SSratJcTFTl® 

LED3!i^?.^.5o 05-CTFT3(4PMOS, -eofife© h 7 > i^X^J'liNMO S 

^®-:5?®ffl^*TFT 1 M-S^^^tL. ftfe:^®«BT-liGND 

(StfeSfi:) tcSf^^n-ri^^A^, GND»r|Rt.-rff!tffl-^«<i-ct.ms 0 

*:5|BJ{::*^3tf^«S^SIlliH 5t2»s c a n ASCIIs c a n B*«S 

w**«bTS»t7'-^'«ld a t airftl&t-5««ESCS«-^t-x-^'»ffiliiia 
ISt, *3taE»s c anA, s c anBRtf^T-i^md a t affl3?ll»»-R* 
tlTV^S B»ias©««ft*«tf-C36it-rS«MEK«fio3l3t*^ 0 L E 

D**ti-a«[©lif3Rt*«;«.Tl>S« #a*«tbr, 0 5<rg^b3tS»lS*« 
, ^Sf3taE»s canA*<a5?^nfc«*SKr-i'»da t a *^e><t^«i!t I w 
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»MU> y-h. V-x, Fl"i'>SO'^ + *^l'*«lx.:^;^!feffl»«h7>i?X 
^TFTlt, -^CDy- Hc^^bfi^gFMC t*#^■e^^^o ^ftfflJtlRh^V 
>>::?:3'TFT 1 li. |5ESASBtr J;oTfl!ti5ji*nfc<t^«« I w*ltfEf^ + * 

F T 1 © K W > t b t ®IBC»A* y ^ffl»*t ^ ^ > T F 
ae U '^^^Sff U '^^HwlgSi-r S IC«lffl«SI h5>i?X:^TFTl 

hatfcniwSES6bJt?iFl:C*TFT 1 © KH" VA>^.e}D«lf o 
«)S^5>•:^X:5'TFT2**^■C^>5o ffil!lffl»ll h 5 > T FT 2 (i, 

r sTO^siE^f- + ^>'t'=&:fr br 5S3t3^^-o LED tm-To m^^KMm h^y-:^ 
K« t fi^itmss^ t <£ bfco eiSfflSiR h ? > y x t f t 2 «, 

^'TFT2l*fifD®«'e»f^U -toy- HrHJilStifc«EU-<>l'tM«Efc 
OMiwtE tfcffi»«aE*563fc5tf^ 0 L E D frft-To 
*B3Rll»©ffi»SrSlii5t©iiD'e*»3, 6 fla^fo 561*^ »# 

1 ©^2«l s canA, iP2©ftjE»s c a n B*il»?tt»i-r5 
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„ 0 5©glJ-e«, i^lcD^2«s c anAii&U^Jl. »2CD^2»s canB 
*iSfU'<;l'irtTl>-5c i^^S»*^a«?^*lfctt!!S'C7=-:J'»d a t air«i*B 
C S 'S:mSftZ CirirJ:*), TFTl Cff ffittl8IClEUfc1g^«a5 1 wt^mtli 
o «8t«CSIiWKtffiH:i£:LJr*iarStiS^IIE«iiE®-e*5, c©t§, TF 
Ti©y-h . KH'>IBII4TFT4<rJ:-5T««S<J(C«l»StlTt>S®'e (5 

) s;*<j«3tu TFT 1 i±ia«««T?iif^-rs« se^r, *©y- h • y-;^iH 

(Ctt (3) sC-C^^&nSSEVg s*<4-f So «*C{C, f^l ©satis s c anA 
, |g2©3taE«s c anB*3^aS?tt«t-r5. »l^<»±- *-ff(2©«««s 
c anB*fiU'<-'UtbTTFT4*o f f ttBt-TSo cnKJ;-5TVg s A< 
«»ClcJ:-,T»«f^n-5o »ir»l®j£S«s c anA^iSb-^^tLTo f 

fWBiti-^cizizjif)^ mmm^tT'-irmd a t a t^^^^mzmmtitiz 

©•C, •eo^ttx-jJ'ied a t a^•:frUrgll®i®?^'^•ffl«§ii*«:^T■5C tA^T 
CC-C> «8fcjiCSA<'(t^«aE©«aEW'<''l'ttTffl:f3t-*x-^«, » 

2©3t3Eii»s c anB3!l<if«?^^:n£5l^.^c•c^4^^(|•r^>5i6^SA<^.^,*^, -e©a 

TFT 1 bf- hRlf-J-:^^^Mmi0i^nrist}. ii^-Dmz/b^timmPimz 
iSfttTm$nri,>5®-C> TFT2*<fiftffi«-C»fFbTl>*His TFT2 
*aEtlS«iSfitli: (4) ST^;t^n, Ctl*<-r«t>^5l3t*^OL EDICJStlS 
BUlWftl dr vi:*-5o TF T 2 *fiftffi«-e»f^$-ti-SJ=li, 38**^0 L 
ED-eoBEKT^^atUTfent*,- (5) SCi^BEi-rSi:^, +»n!:iE«fi:^V 

±E©«»lwJ:ntf, jS3l£i3l{-f-OLEDC«nS««I d r vttjfc© (6) 5t 

I drv= (W2/'L2) / (Wl/L 1) • Iw 
■C4^&n, TFT©#tttfe>-o#(Ci6^, jE»(: I wtcit«t)tilt/j:«o 
Jt«S»-C*a (W2/L2) / (Wl/L 1) irol^Tli. a^)R©ffff*#Jt 
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i^c:t*<S.Sc ccDi:9ni:»^lt, (W2/L2) Z (Wl/L 1) =1 
/i 0 0 tia-s j;-5frsfh-rnif, (6) ic*^€> i wttrii i uAttsiO. m. 

T««-e»ftf •5»#»r-:3t^Tfe*5SWJ±*S»-C**« r«t>t> TFT2*<'J 

-Tffl«-e»f^-r««^i±, ^**^OLEDicaEn*i:ai drvi±i?E (a 

) 5C 

I d r v = tf 2 • Cox 2 • W2/L 2*{(2IwLl//<l'Coxl 

•Wl) '•'» Vds 2-Vds2' /2} 
■eJ^X-^nSo ±5Ci::*fl.>T, Vd s 2li«3fe3lf^OLED<0«ji-«E4#tti: 
l6**^-OLED*S(EnS«a5I d r vJCJ;oTftt«, V d dfflJtifet^ife?^ 

^•OLED<D«tt*<^;i^)nn« I d r v©*cDB8fStt^^ C tr*«o 

I wt I d r v©H«Kli, ( 6) S;©J:9nciPMncifc^B31if:ii'i£t.<El^*< 

, iw^^^i,titnt. is) ^^mtzt 1 d r vii<. OL ED ^mmmwim. 
mitfsila (8) iCuriiVt hA^■S■^nTl,^/J:^^ct*^^>> vth®lft.o^ ( 
BBl^0B^ScD{ft>ot-^S!iSD y h«(Olff>o§) irJ;-,T I wi: I d r V 
omm<-iE.^^n?>Zbiitn^Cbi}<t>*^io tf£t>*>. Vt h®(j:t.-:3tlCJ: 
^.•r, Klr>£ffl I w^S§iit-ci:(-i:-,T, 0fS® I d r v€-»5C: 
o C©J:^C, TFT2*'j-TMi«-Cl!if^$-a-*«'frtt> IS«I«(«®»^Ctt 

o *®»ff«-£tTicra-*-5o ifc-r. iiMtxi'- (vsp) *<;/7 hi/ 
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Sli:7n>;.^ (VCKA, VCKB) izmmLX^tl^iim I 
ditfts c a n A i — s c a n AN. IS2©^aE»s c a n B 1 c an BN* 
li»ca»?t-^o #7=-^»d a t alcStJ£bT««JSCS^X'-^»ffiftIiK2 

-r^o tzt£L. VCKAIi. VCKB(C*fU «Ji0IS 2 4 jri:-:»T*>-r*^frS 

, TFT2 a tTFT2bcD2ocDh'7 V':^;^5^^i[^{Cgj^U/cy7Vl/y- h 
SIfiKtb. tfc0 5{r*>Mj->5TFT4*. TFT 4 a i:TFT 4 bcD 2 ocD h 5 

y'jx^^m3nzmwcLfz^y}v^- vmrn^^Lt^^^o-nh^o tft2 airT 

FT2b^i:;^TFT4 a^TFT4 b (i^tl-^ny- h ^^S^i^^nTl^^cD 

<Z>»j-^'liffllx.^n-5;&^^-efe-So 0 8 ©TFT 2 a tTFT 2 bOiroi/^CflltfE 

^©mu^^l'©faffi;&'«A<ni:«tl^-5y y y h*4^^o S3^cTFT4 atTF 
T4 bOcfc-SJ^WSE^irtll^. «*C{r»tii*nfcflfRtff«*^^Cffi«FT§ 
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fi85^9iSI5SO''|trE®Iiia5lia«®i»II!i b 5 > y X T F T*ia*^*3*fcSiS 
0Bf-£«tfi6U lo*fctt2oja±®»ilh7Vi';^i' (TFT) liKflieilBI' 

w*^Sfcn-Sb7>i^:^3'TFTlS**<> IgitsK^OLEDCatn^aiSE I dr 
v*Wai-rSC:i:3!i<#a"C*'5<. WStOilBIC^bTtiBjRilK-ett, TFT I t 
TFT2©#«fe (Vt h^itttif) ifi'm>^{Zt>iriJ^\z¥k^'yX\.^i>^%. sEMiZ 
«* (6) sC*<flRSt-li"f, I wt I d r v*<iE»j:iiJt«!lb<(:i>^«Btt*<*5*<. 

FTl©flfe, l»l®^S«ls c a n A0Mailc<J;-,-C»*IiKi:7=-^'»d a t 
a t*S«6feU<l4itBr-r'5. h5>i?X:J'TFT3> IS2©ftS«s c anBCD 
^»ICJ;-3TS§ii*^fflia+(::TFT 1 ©-y- h • KU-f -5 
X3'TFT4, TFTl®y-h • y-xra«E*S#ii'^*^T^t,»»^5^= 

aC(i, -&0-:^r®S^7l^TFT 1 McgJSS^n, flfi;?©jii^l±GND ( 

ssjfesKa:) (rgs^$m:i^**«> GND(cffie.-rflE«©— ^«ttT'fefiv>o iB3t 

«S$nri»*„ TFTSIiPMOS, 'e©fll!©h7>y:^^'ttNM0S-e««L 

ith7>yx:5'TFTi*WFfl'i<(i5tw*ffluri^«o w*>. mmmt. 

] w©IEtt€-S7 F5>-:^X:^TFT1 ^SASJA^ e.«J it 1/ 
TWIiffltU »»$tl/i:«EU'^A'*ie!!lffl»ISK^>-:^^:J'TFT 1 ©V- 
HIM bytftSSTf- + l5BiS«JiK*36*5!f^OLEDJCjacf, X, R 
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ii^l^Cti^ 1 ©^dEIRs c anA, »2c03£36«ls c a n B«-a#!ttiSt'^S 
, 01 oomvii. !ff lcD^2t«s c anA*ffiU'<^K Ifr2©«2«s can 
B*Kl"<>'l'i:Lri,>So CCl-T?x-3'»da t a tc«ii(6« I w®«iifeiB C S 

OLED<OTy-K«lAli3iS**^OLED*<o f f ttBtttS J: 3 l-^S^"<''^ 
(«!|X.tfGND^C^^bft«tt) i:Ur*f<, cniwiO, TFTllcflr*««I 
w*^«in«» C©t#. TFTl©y-h • KU'f>fllliTFT4»c<J:oT«« 
WJCfil&SnTV^S®-!? (5) SiJ^JSStU TFT 1 (iSafUM^-dSf^fSo 8! 

-,T< -tcy-h • y-:^Bi(rtt (3) s;T4x,t.n5«Evg s75<*-r5o » 

K|pl®^2»s c anA. Jg2®^S»s c anB^WM^ik^ttiio 3lt 
<l±, *^m20^3E»s c anB^iKU'^-'t'tLT:TFT4*o f fttffifT 

Ms c a n A*i^W-<;Ui: LTTFT 3*o f f t^JKtf^^ C t J: H^E 
iSt'T-jS'^Sd a t a i:*^««WHii»r$n5©-C. ^omtT-^md a t a 

«g| I wt fr^«S-r'57=-;5'i4, ^2©3t$»s c a n B*<*aJ?i:<E5l*jS 

-i') tsnrfii^o mi^x. Ty-K»A*i«u'<-'i/t-r«o TFTi®vg 

s |i3if»C(C<k-,-C»«f$nT(->«©-C, TFT 1 *<l&ftffl«-C»<^bTl^n« 
, TFTl*SEn5«i8l± (3) iC®Iw{r-ifcU c:*i*<B|I^, ^^fcSf^OL 
EDtcjtnSffillSaEl d r vtttS. U^^Siife I w*<56jfc*-?0 L E D 
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®ffi»«giEl d r vir-Stf-So TFT 1 <&iafDM«riilf^a 56*« 

^oLEDT(Dw.m^r^^mbxm (5) sca^sea-t^ao, +fl-'iiEKti: 

^ry- KiSAC^^niiSv^o ±E®ffi»lwJ:*itf. 3iS*3(l?OLEDirii6n 

HI IB, ia9Jc^bfcH«llI5®«JB«!|-C*S. 01 1TB, ia9®J:-5nc 
r/~ K»B* < , 56**^0 L E D®T y - KB-JE©iE«ttV d d i^St^ 
nTV^«-:&, TFT 1 ® KU-f >til53t*^OLED©* V- K (»S) t© 
|IHCP^ + *-«/h7 Vi'^^rJ'TFTBA^IfASnTt^So TFT5©y-hB, 
fta!El»*fi:-CKK^nfcffi«i»d r VCidffllSnS. TFT5*J*A^5iWB 
, •?-;?«tii*NflwBil»d r v*»U'<-'I'ttTTFT5*o f fttSStb 

tii**<*^7 Ufcft, d r v^ffiU-^^l'ttTTFTB^ont^SStb. IS** 
^^OLEDJcEKiSStl dr v^SE-T, cn£i^'f©Jlt(flPB0 9©iItttlf»T?* 

:^fillB|g3t5K^^O LED t^mz^^^tltzTF T 5 T F T 5 IZ^^ 

immm^izm is^xm^m^f-o led trifinssjfe^jSBf-r ^ c t *<nrffi-e** 

o «ffl)<f#l4> ^3E»s can i: Wl-Stt/clElllIld r v*^bria-**i» 
±©#Bim(C-t*n5TFT5®y-HrJ^^&n5o *W-CB, 363t*^-OL 
EDtTFTl t®IH»CTFT5*<l*A*nT*J0, TFT 5 ®y- h«tt®*J 
»CJ:o-C, ^3tJf^^0LEDtr!in-5«aiE*:t>/:*-7t-5C:t*<-C^f«. * 
flmcintf, #iif**<3Bifc-r*®B»*«l»<t^»wJ:oTTFT5*<^>UTl^ 
iWm^-Ctyio ^Otly^ia^vkV. -7U-A®l*|ll4Tt-fSt, ■« 

spJ^WKBCOxa— r-f ICitflHUT^ftf 5o Sf-^T, TFT 5*S9»Lr:t 
vN'Bf r ifSSMt SCif:<J:0, ELx-fX:/H' ©SE«K«-«f ffiB.o*Bl£:i ^ 

mmv^mmmr « c t -c t « » 
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:f 0 L E D bomizmx^ntammm h y > e^xi' t f t 5 *^^.^i*o iw» 

b 5 > i^Xi' T F T 5 l±, IS3t«^0 L E DcO*E»^JC*»iitt»fc^-^ 
o-C?gglfflSISb5>i?X^'TFTl t36ifc*^^OLEDt«-eit)»U 

tr 38**^0 LED mm^i^m^m <tymt. B«^«rciiS8it«-« t 

TIB**^0 L E D*»3fctt!BtCfll< * >ieil©«^€IW»bT. 

*^T§-5<> {!»JX-tf. OCifSt. ffillSiE*! 0«ICbr4, 

01 2li, ia9(CirbfcH*lil»©»l®ieJ^<Wt?*So HI TFTl 
©KU-f >tl63t*^OLED©*y-Kt©fflfcTFT6*<#ASn, TFT 
e©y-h- KH'VBlC«TFT7*<»ttSn, *©y-htt»2©*«»s 
c anB«rJ:-:.riWiaiISnr(,>*. TFT7®V-XtGND«t5:t©BUcttM 
iHi3S*C2*<«iK$nTt,^-5o C®EIB©S»**li0 9®««l3»®*^t« 
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»l©jt«Jas canA. !S 2 eD^aE»s c a n B^aS^ttlStf « t> 
atIW*<TFT lS0!TFT6*«EnSo WTFT*, h • V-;^IH*<'&*1 

•enTFT4RUfTFT7icj:-:> Tffi» nr t > « ©T, <a«i««-e»ff f 5 . 

ikCJH 1 ©jftSm s c a n A. |l2©3ftaEi«s c a n B**a»?ttffli:-r$o C 
n«:J:-:>r5fc«CTFT iaafTFT6Jr*UfcVgs3!><«»CROt|tlft?iF*C 2 

(w.koT-en-en^^^sn'So e>tirip i ®^3e« s c anA*o f f t^ist-r-s 

cticj:*), Bf^ElBtr-i'ieda t a t*<«m«l^3!l«r^ns©-e, -e®* 
a t a«-:frL"CSII©lB?K^OS§j^i**ff ^ tA^Tt^o ^<'''T 

r j~mA^iiii^^ji't-t?>a TFT 1 ©vg sii^ficir^ko-cffi^^nr 

1>:5©-C. TFTlA^teW®i«t?i!lfFU-ri>nif, T F T 1 ^^inSSStli (3 
) S©Iw;c-ScU CtH}<irtii^^mitm^OLEDlzmti?>^mi drvt 
iXio oSO, ft^Sife I w*<5S3fc*^OLED©ffil!iaiiSl dr vt-Sc-fS 

o 

CdT, TFT6©f^ffl»r-Dt^TSiBB-r«o 0 9 ©W^^ttl-feV^Ttt, IJJE 
Lfc J: ^ ic, H^SiS I w 4:36**^0 L E D®eil«aEtt*KT F T HlJ: ^ 
Tflt*-5®t?s <3)sC, (4) *a:t) Iw= 1 d r vTft-^yb. fc«U 
J±TFTl*Jfen5SSKI d s*<, IS«««{C*,-l^-C (1) ^■e^;?.&n5»'& 
, ■r<Ct)^I ds*<KH'>- V-Xl««EVd sIcttffbVxV^tLfcft-^t?* 
So bA^5i:ia*® Vg s *<-ST*oT*„ Vds*<:*:* 

(,>gl d sA<*§<n£««^*<*5o Ctlli, Vd sA<*t<tt5-i:lwJ:-^T 

v>t)»^>5'>3-h5^ + *-'i/«*^. Ku^i'©«(a:*^^ + ^^t'Sei^»»* 

So 
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Ids=XfCox-W/L/2 (Vgs-Vth) * * (1+A -Vds) 
- (9) 

, Iwfcl dr vi:«-iScb*V>o 

B»^©KH'>«ffi®*'^i«<''*-^- TFT6©Vd s t,*#<<Ct>> -n* 

d 8 itmmt^oijtmm-ri. st>»intf i *) i d r v75<:^^ < 

#tt-»b«V^e t::5*<> I dr vliTFTl*iifen?.ffl-r. -^-C^-STFT 
ff-rSo C©»mTFT6©Vgsli/h$<^£*). cnii I d r v«-/h$ < 

:^^izmtz. f^mtbx. TFTicKu-r^mtt (TFxeov-xKtt 
) ii±^<mmticti>^x^t. TFT u-mEttm. 

t-ei d s*^:/cS < \i^t><of£l^ct*^t>t^io -rfs:t>-B. Iwi I d r vt*< 

FT 1, TFT6*ICVd si:«-r5 1 d s < ^S©*'^''^®"^ 

Tl. TFT6^t<cy-h- Kl"f>H*<Mi»StlTl^-5©-e, «tii*nSW 

»f^**SKI4, Slifc*^0LBDr©«BE»T*#«b-C*>MTFT6*<fi» 

intf, 363fe5R^OLED(raEne«SI drv«, TFT©#itJif.^t(: J: 
H9©«Mie!IJ;t)iEWir IwJC-if[-r«o £t±©J;^»=*«ll©ffiSiS15l4. 
h^^i^^^^'TFTl *a-:.T3B?fc3^^ 0 L E DJrMEtiSBlrKaE© 
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m{zLtih'\^^ycr)n.&.m^{t-tzm^m^^&tLx. tftb, tftt 
mi 3tt*:?s>iBlwA^*^5]®5Rlill^^©al®5lifi«l-c*5p zom^mmt. 0 9 

, HI K HI 2©lllStll«H, fflr4*««IwA<«n«h7>i?;^^TFTlg 
56**^0 LE D(:aEn«««l drv*iMfflI-rS*<, HI 3TI±3B3t^ 
^0LED)5^TFTlfflV-^««CglK*tl-Cl'S::t*<#a-Cife*<. BP^-- * 

ii*iais®B»si5i±. K^>rvsc^v-;^*^»;?.fc?•lR^^>•^^^T 
F T 1 "f- ^ JcWJnsny^SEE L"<^Kcfjj k u v t v -x(oib«- 
Mimmmm^^^m^o led tcaE-fc iBjfcm^ o l e d li, r y - kro^* 

jKlslBir-J'iada tat«-»i«t.Ktt«Br-r«h9>-:'::C^TFT3, » 
2«0*aE»s canBfflfM8P»rJ:-.T»#ii*JffllB+tcTFTl©y-h ■ 

S h5>i^^3'TFT4. TFT 1 ®y- «§ii*»7 
afefe»-r5fc&©«»C, TFT 1 © Kl/'T V t«««fflcV d d tfflfflCJfA 
SftfcP^i'*;l'h7>^^^'TFT5. SCFSB*«^0LED*^6flE*o HI 

a-cii, «Mc©-:fr©«i^*<GNDc««^5nT*,-t)»§a*^tffi»^t-c 

TFTl©Vgs*llial^UiHr»f*-rS. TFT 5 ©y- MiSlllSd r 
v-eWW^n*. TFT5*}fA1-«Btt«, x-:5'»#ji*^f^Kll»d r v 
:£Kl/'<AtLTTFT5*of fttHStU I w^l-'^TT F T HC 
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0 1 4 tt, H 1 3 H3^LfcB*llK®aE}effl-C**o 0 1 3 t0 1 4 trii, 

«*co-p^®^l^'A^ 01 3-ettGND, ai 4-e(iTFTiffiv-xicgi^ 

01 5tt05lw^bfclS5fcill6cD36S«lt?*ao *W*ia»«i. ^SlSUirio 

^n^mzuKji^Tumm-tz^mmmE^m^xi^^i. bp^> tft2®v 
01 614131 biz^^bizm^m^ommm-cibio ^w-ci*, ps*«i±, » 

TFT2©y- h t»2©3tSllls c a n BJC»«tfcjftlin«* 
C2*>f.^i:0>»)Rh5>i?>^^TFT2 ®y- h JCHUD-f «»««C it»ni 
n-5'^#WEl"<^l'*T:firPHS^S. SS2®«lE»s c a n B*fiU'<^l' 
(C«J*)«>LT*aiRtt-5IK«:> ?gF»C 2fflf^fflT-TFT2®y- batt*^=F 

JfcJlf^OLEDt, *3Sl(ls c anA<rJ:-,riMW*ftl.-^7*-i'l»da t a)!l^ 
e^;L«,tlfc»BE1f«***f^«^iit-«ii*®: (TFTl, TFT3. C) t 

, «tiiinfcffKtSftu:i£ bT3S3ts?^ 0 LED s BSEft «-«fiffli-r S 
e»#a (TFT 2) «•a*'^©ffffitt«®»^ji*«^ :taE«s c 

2 8 



WO01/IMi4S4 



rCT/JPOO/04763 



$nfc«?sit?af=it:i5^-»K"c-^>«"^«is^^iiit?*-'t:> (tfti, 

TFT3. C) (ci;oT«#iL*nfcllK1f«*T:&P«EbrB»#a(TFT 

2) icfiii§-r*ps*e (C2) *#^■r*;t), #iijii©«tK®mu'<;i'*3i§ 

Wm-ri>« «fil:SiJ«U«SliStji**(w" H" U'<>'UtL, «tii**J7«" L 
• \,K)VfrZ. JSe^AVs, TFT2®y-b»^?rst-5^* (y-b?F* 
. -eoflfccD^^^S) ^Cpt^St. TFT2ffly-hS14liAVg=AVs 

*c/ (c + cp) tumrb. vgsAvjx$</j5o H, LSii©*e»ttt±ffi 

h 7 > i^X T F T 3 acFJ^'f ^ 5 > y X 3^ T F T 4 

-^a^'-r:/ (lai STIiPMOS) i:U-CV>«o •&tT^:ff|-Ctt, HI 8 {C* 
■rJ;-5J=, «#c:*ttf^i:fcV^T*n&©y- H±*a©ft«»s c a ntc«« 
U *a©«^^-CiMW-ract%prtB-C**<, Cffl»^©«*l6Stl*^ 0 7»ra^ 

01 9li01 8j:^bfcB)KP»©«}e«lt?*So *fiHTti, 0 5, 0 8, H 
9, 01 1-01 7»r^bfciaBtK»tw, ^-»«:5'l':/P^ + *-'t'TFT!i^ 

2 9 



wooi/Mm 



PCT/JPOO/04763 



t,«fi£ Lf; 2 oomiXfflJill h 7 > i^;^ :? T F T 3 Stf;!; -< f^FB»« h 5 
X^TFT ACr,^'-h'&'^n'enmf£i^^». ip^lSlO*2«s canAR 

^(zmm^zmmti. mi 8©0y£Di:9trTFT3SatTFT4**ii©®^-e 

anCDl''^^l'*<±»-r-5IB, TFT 3 > e-^'>X{4i&«S«CJi:*:Lt:i^# 

Jl»«tUT, lai 8©J:'5Jw7=-^'lfcda t aA^PNP h5y>'X3'B I P 

>i?X^IB I P 1®«««<@*^/Stf St, h5>i^;^:5'B I P lOnUi' 
.iS »^:^Kir*SS)*®«ffi 1 V) *<3!)>*^o-Clr>nif, 

I P ltii5(S^SSfe»tb-CSif^U x-jS'Sd a t a irii I w=^ I b© 

ifli««(;:A5t«aa6tt**c\ ffili«iifeli/5 I bckOKiJ^TT*. c:©t§TF 
F 4 i)^onV^t&-nhn\i. C©«iJ^Lfc««tt*<TFT 1 {C«n, iE»<:0f2© 

^oT, TFT3 i:TFT4*SI*©*^f»> Bp-S-tn-etl* 1 ©«$«s c 
an A. »2©ft2i»s canB«cJ:-,rWa)U »#ji*»Tl*ICl±TFT 3 

j:ifey^-,TTFT4*o f f«it!lt-rsCt*<J:»3a*U^o *36BJJ-<S«iir« 
laiStCteV^TIi, TFT3i:TFT4H, miEL.Jt«-«H®<}:aKP-»«:^><':/ 
■e* S^fllift <, TFT3tTFT4tttl^-*fc >^t?* 
, -en-enoy- c anASCFs c anBi:t^^S(l'*®^3t«JrJ:-5T«l 

3 0 



WO01/M484 



PCT/JPOO/04743 



aiU »tji***7^liliTFT3tCifcfdoTTFT4*<o f fmtt^J^^ 
traiBgfSw t*<S*bv>o coztU. EIffi*#!SU-ciiiBJUfclifa!®«-«»l«= 

ttz. TFT 3, T F T 4 ^-en-etlSIO^Si* s c a n A, scanBJCj; 

TFT4*on<*!ISiU jt2»»ffiT?W**«JTl--5c: i:*<-C#S. Ctlli, 
TFTl®y-b- KUW>, atFTFT2©y->A<S?tS$n5fc*. TFT 
2©y-b«BEIiTFT ICDL^l^* (cnttTFT 2©L/^l^«[«::SIJ*L.V^ 
) t'iO, TFT K TFT2*»Co f f UtKt'j:**^^"!?**. il2©s c a 
nB©«»B, 02 0 (b) K^-rJ:^»w, >NVl.;^tt©fBJT^^*^;?.Tt,m^ 
U H2 0 (C) irS^-rscanB' ®J:at:fttt«ttm«-!**^^-Ct.m^ 

o 

Mffl!BftKS<b^-tt5:itA<"rffi-e*5o R. G. B©feSi::Sf 2©^2»s c 
c:i:trJ:-o-C%3tm^OLED©^i6S!i«:*§<T§5, CtlttW^^ni^tt 

tfc, H5, 08, H9, 01 1~B1 8T*UfciaiSi:K»C, 01 9©ll 
K-Ctt, «iaffi»J«h5V2?5^:^TFT8 t3E!fcffl«ilh5VfX^TFTl t 
*Hnt*««:5' ^i: b-C^^S, h 5 V i^^^^'T F T 1 *<Nf^ 

+ */U:?'f :/©»'&, ]|!tiifflJI|«lh7>i?X:5'TFT3*P^ + *^l':5''r:/tL 

•rv>s. cnj±£tT©aa{wj;5„ 

3 1 



WO01/W4M 



PCr/JP00/047<3 



ffiosnmsA^js^^t. 7'-i^mmmm^f}<mKmm<^t^ii^i-i.^±. tft3 

on/o f firi,tctbOA^ms c a n A®iSIBt.*# < 

^^-C, 7=-i'ai*>t,TFT3, TFTl*^Ur»«!«ttKMS«iScD«ffi 
KT*</jN$l^Ct*<2*H,><, Ell 9®««^l4-ettTFTl*<NMOS 

-C*S®tw«U TFT3*PM0S-ClidEbT, TFT 3T<0«Sf*T*/hS 
<ffll:tTl^5o flPt.TFT3-e®«E»Ttt. «Sii*«iS5 1 w©fi*<«*©i: 

*<«k:fcC!)i:t©TFT3C*,M^««ffi»T«/h*<1-'<*-e**= ^1 S®**"^' 

, -enKflio-cTFT3ffly-h • v-;^ia«E©itti*fttfeJt:^u tftb© 

>(:,}i-iryX\iTi>^i1Sf&Htmt^o cnj:»U feUTFT3*<NM0S 

fflt^^l^o [^«tc, TFTl*PMOSt?«lBiEt/-c«^l4TFT3liNMOS 

TFT4CD»«:5'-i':7't4, TFT 3 tl^UTfeS/j: otfe^fflW/J:*^ 
*<pIilTfe5*^, l^blw-rStSSKOjtSlSs canAt»2®^aE»s can 

TFT *''Ha (W) tf^ + *^fi (L) liitW/L*ffi»ffl^•K^9> 

y>^:?TFT2®W/LJ;t):*:§<l8^L''^^'''*^*^El 9®ll»i:ll'4So C 
®J:a»cTFTl®W/L*TFT2fflW/L<J:0:»C§<iS«^*a*«4- 

3 2 



WO01/II64M 



PCT/JP0(WI47«3 



m.mts:^^i:Lr. m±»m2 0 0 [c d/in« ] , -a«^fcO®»*15 
®^^X10 0 [/zmlxlOO [Mm]=le-8 [m' ] , !63fe3!r*2 [c 
d/A3 t-rst. ft^ffKI^®363fc«^OLED0e»«aEli2OOXl e- 
8/2=1 ;iAt^J:5. 6 4Bf»l*WIIUJ:^ tl-St, «/hBW(=ffiSf 
atttttl 4 = 1 6 [nA] SKir^t), ^©J:^ <t/jNS^r«««*iEW 

tr««&^5C t«±S»T»t''^o 5EICTFT 1 > t-i'V^tOiSv^tttt-eft 

H2 1C*^i:^«^. TFT10W/L=1 0 0/1 0, TFT2®W/L = 
5/2 0t-rtlli, W/LOifc*M 0 t^it), 1 6nA®0LEDIgIl«aE*» 
^y.^,-^_3,gida t at-^tJ&f^t^tii^SaEt*! 6nAx 4 0 = 6 4 0 

TFT i-^TFT27!)^fi»® *SaW^fW/L** 
t a t t ©ffl U - L E K 1 a«§ 

|iSl>l^lB)&<ig'Sr*5o mj *»*iii^rt^^■5©l*TFTl(cJ:^T, r- 
7^-3'ia«(4*<T*<--CTFT 1 ® U#t'«ri5^tc«S^:TFT 1 ©^ 



rCT/JPOO/04763 



y\i-tr'^X-h^n<.ti^^ TFT 1 ®86n5SJiK#tt^r^t-0 2 3 I'tC^il^Tlf 
^C-C. E 2 2 ®I1«S-CI1> x-3'itftda t a t«Jfi«ltGNDt©WH-U- 

^^iS^^LEKu m»W{cj±NM0S h^^i^^^i^'&^asu vgturii"« 
Tflij^tf s c t fe, T F T:rD-b;^ tj±sifiu:^a5a5p°nt?«js-r * d t fefiiffir 

data tEIf^fflStttcOillcWfflfi^^ffl^^PRC 1 *S^U -efflm^® 
»#ii*nyi:H3R©TFT 1 ©Utt^llV t h 1 *<0 VSKtffil'^*#s 

iiiBi»ica»*ii*0»^-c*-=T, was© J: ^ /3:a#*3t«ffl© - i'*^* 

3 4 



wo 01/06484 



PCT/JPDD/04763 



Tl®tt^^^i^c^b>'J:^^ct ?>*x<5*<, c©«-&TFT 2 fe^i-^ttJSi: 

o 

H2 51'^w*;^^T1$ttla^^®'C7P•rJ:^cx-i'»«^^*'TFT 1 ©u#i'^i[v 

thl ia±C±»U I wtB*rtSl5fflTFTC!>ttf*t®'< 

js-r* c t fe, T F T:rn-bx i:iiai«jc*t-aiJ8Ba-c«tis-r s w 1 1, nrtE-c*s 

o 

02 6li*?§B3CA^*^■5K?Klfil^Sfflft6®SI»«l|-C«5o COUKtrii, ffJEb 
/c=S-M©llKtM4-0> TFT 1 tTFT2®«S:^1'7'«-P5^i'*^l/^''r:?" ( 

PMos) izxom^Lxi,-^. cnfcm^, iir5EUfcaa«c<tt)TFT3*T 

FT 1 t^/<£'5#m3'-^:?-e*■5Nf■ + *-'^i"r7■ (NMOS) fct, *fc#J» 
tt*%*l-'XTFT4 feTFT 3 tl^— ®j||S^-<^"P**Nf-i'*^l'^-f ( 
NMOS) tbTfll^tTl>5« 
02 6Cia»«'*.-l^r, TFTl. TFT2®Ph5>^XJ'tt*3t«^OL 

«E»i!'-r t t>SSs U < I I w i: 36**^ 0 L E D ®W»«« t 
*<iE»«cifc«||-r ZfzltfZ 1456 j: Jfi-ffc J: ^ ;c T F T 2 *ia«Iffl«t?»f^ * * ® 
ifi^tU^o -Ij. NM0S©«^, »f^»E^|Si±$-B:Sfcje)JwLDD (Ligh 
tly Doped Drain ) «jS*t-5- t*<-«K-C*«K C0«^LDDJr±*li 

3 S 



WO01/W4M PCT/JPMV04763 

fl^oT. h ^ > i^^^ T F T 1 i:Kttffl»ie ^ ^ > ^ T F T 2 

v>-:?>^?TFTl®KU'fVty-HBII-Si^^*^^*'^'-^ TFT1®KW 

4,*-efc, ccoiiiBicfc'i^tfe, TFT ztT FT it\tn-ttz\mti^m 
J: < , -en-en® y- h \tm i ©ft«» scan ARtf» 2 cd^se* 

(C3t^f-,-CTFT4*<o f imt^tl^o 02 U-Maft'^-CRWbfc 
(W/L) *TFT2CD-9--fX<):?)*S<»:«-r«-fc*^S*^"''» 

at I wtciEwirifc0!i (tfcttStR?) tzmwimmid r v^. msieiiisoig* 

3 6 



wo 01/06484 PCT/JP0(V047« 



3 7 



WO01/IM4S4 



PCT/J1>00/04763 



wamm^^wsK ^ntzk^, ii(Cflr^«i:6> e>fsnmmf:M <) t^SA 

ll:4K)S2iStt<z>«giEettli». 
4. inESASIStt, iSll»iS?> »l«^aO!»24il^«-»U »lS^*<lir 
EKJJIl h5>y;^:^®3E 1 St^KBES^n, 1^2 jS?*<i!ffE»^«<:SI8S$n 

S 8 



WO0I/W4S4 



PCT/JP00/047«3 



1 1. ms&»mvy>i^y^^ummmmxwiffb. ^oy- nrwjn^tnfc 



WO01/»«484 PCT/JP00/B4763 

1 2. tirEBiifflb5v:^;^i't±u-r{s«-eBf^-r* 
ir^9 9 ettcD«aceiiiiis. 

16. iiriBWia?sii> mmm^Ftm i 2 «^*«^fc> » 1 «^ 

oTltEIE«lffih5>i':^^tl»EB»»»i:*ffl<)«U IIEB»it«®Blli 

1 5 K.n<Dmmm»m»o 

1 7. frEffilffflitt, liFEIC!ftJ8h7>i?::^:?*a-=T«*lS«»«JifE®«« 

ai^]ii 4£eo«iiESi»0Ko 

4 0 



WO0]/Mi4M 



PCT/JPO0/O47fi3 



1 8. lifESASB, mB$i»URtfms,mmmtvi»oh^>'jxi^^&»^ 

4 1 



WO01/M4S4 



PCT/jm/IM763 



TO* 

4 2 



WO01/M4S4 



PCT/JP00/D4763 



2 6. it^mt. 

i 

2 8 . mmmm^wmt. mmm^^m^im i ® h 5 > t, ms.mm 

mntm2 9Ee©s:^sis. 
3 1 . WESASJii* I H^*<«fE* 1 © h 7 v-:>x;?©» 1 Ji^cfiiasn 

4 3 



WO01/M484 



PCT/JP00/M763 



s 3 © h 5 > i?::^ tr v>s 

3 5. fjEEBSSli, SirE» 1 O h 5 T** 

3 6. l^rE^P^l©^7>i?Xj'tl5ES*^^£0|alC|i^4® h7>v>X:?*W 

3 7. ltrE^pl©^7>i':^:^©fEl®s^^^s*t(f?*<»s$*^, wespi 

3 8. inBettS|SScm£IE!ftll}$8l!»tEltt©h7>':^X:^;^^|RJ9!($nTl' 
Il:«ii2 6Ett©Sj9^SEB. 

4 4 



WO01/W4S4 



PCT/JP00/047C3 



4 0. tim9S3<oh7>i^x^<Dmiomirfzm^mmm'fii^msi^n. fiE 

4 2. ifE*+/<i/3'®fft«l3»<linE»l©h5>i^;^:^ffl»2©j|T<::»t*S 
4 3. ItfESil^Jl^tt. iJ^nt< tfe-:?®«ffi*<3BH-rS.»J, T^ofJEaSIII 

4 5. IffEx-^'iRtBr^JSfittffllHtc, ME^$lit*<SS?Sn5l(rf:IIE7= 

tt^92 6Ee®Sj9%iic 
4 6. jtxmt. 

irE7'-:$^«2itCfitjEI«®5^ll%tc]^^$nyi:«-«IE$firr'5W3fl€WL', 

ffirEB*B, i(rE*s*si36<«iR*n^ts. WEx-^'«ir«i&sn5«a© 

c ®n t) 4f ««Eie«i urftM^-r $ie«i«^iis 

llfE»^*sny!:«Eflr^»*lE^!lt, irE«**^jc«aEftt&i-««B8i5*w^ 

4 7. «fE»tt««llKfft?*»), fflrEaffi*aiifEJw|gl!lbTirEr-:^»<c 

4 5 



WO01/W484 



PCT/JPOO/04743 



4 8 . «fSS^«l«i#SBB, a»S?*«^S» l(DVyyi?:x.fi WEMM 
©|llK««#tlfcSS 2 ffl h 5 VS'Xi'i^-r 5 

ar^^a 4 s eeos^ss. 

if 4 9 E«®«^Silo 

. m 2 A^ltfEx- tlfc^ 3 © h 7 > y X 3' bs 

fSE^ 2 h 5 > ©S9ai«^ t WE» 3©h5>i?;^;S' ®iW«il^ 

4 9 eit©s^iiiEo 

5 2. ns,^9i%wmtmmmwi»ii> m~cDV3>i^7.?Ti>^ 

mmmi 6Ett©ig^jift. 

5 4. 8ie«iaias». mE»i©h5>i^;^:^©iis(ita«^(w> mnm^mm 
gfn/:»s©h7>yx3'*iruT*j»). «rEisiSi:>f|i2, msohyy-jx 

4 9 EttoS^SS. 

4 t 



WO01/IM4S4 



PCT/mil/04763 



55. mf&mmmi. wi2isifflh5>i'x;?T*« 

5 7. WESS 1 © h y>i?XirC!>m 1 ®ii^-ir«^«^*<»«Sn, KTE* 1 
© h 7 > 5? Xi' ©S^ 2 (l» 4 ® h 7 V i?:^ iS' **rt-^ 
lip^9 5 5 Ett©S^%So 
5 8. ifEB«8iiacJ'frE^ii«»«IJ««it©h5>i'^i'*^^«StSftTl-> 

i»^:S4 6E«0**SSo 

5 9. 1iFEi£Slfi5»a5«, {WTO^*«^*a»©h7>i?Xi't, 1WE#IW 

mntm 4 6 Ett©£^iiSa 

6 1 Eit©Sj|%SEft. 

6 1. «rE++^<->^'»=WE»2®h7>yx^'©*iIfi|I«^-*<«ft*nTV^5 

»^95 4Ett©^^ilK. 
6 2. irE+ + -'<->i'fflfl6«3><«fEIPl ®b7>yx^'©»2©«^3!i<«j66i? 

m*9^ 7Ett©S^SIIt. 

4 7 



WOOI/OMM 



PCT/JPOO/04763 



4 8 



WO01/0MS4 



PCT/JPOO/04763 



A-i&y- ncife-tfL- 

> tItfEx - 3' » t ffl IH {rffA * tlfeWiiffi *6»y- h SSIf Sir* h 5 > :^ 3- 
it^a 6 6 iBfi©a^SSo 

;l/*■i^'-^lc&■tfL/^d.s-:^^^ 

4 9 



WO01/M4M PCT/JP00m7«3 

nmtviK,^^ yf^ffliftisy- h7 >i?;^i'«-»a*-ii"t> «s« 

tt, 6ffl3liao=&fe««^J435:icS:tt^tiTt^5 
7 1 E®cD« ^SRo 

6 9 

«»y - h as»^ii h 5 > y X €^^•t?*; t) . 
ai^j^ae 7iBecDSf^SK. 

5 0 



WO01/W4S4 PCT/JPO0/(M7«3 

^x.^atjffiHWJfi^WE^^^^^^f'ti- 
K^^e 7ett<DS^iiSo 

s 1 



WO01/D64«4 

PCT/JPOO/04763 

•\ 

8 3 EftOSj^HS. 

ll««8 2Ett<0«^$gK. 

8 8. ItESASg, ffrEIEi!lSStfl»EE»S|Ild:tt»cDiie«y-h^ai|.jj^ 

-x®iH«-ii«ffi»aii^iifEiS3fe*^<ci(tL, 

s 2 



WO0J/064S4 



PCT/JPOO/047«3 



m^m 6 G iseo^^^So 
9 0. msmmmt. Ku-f >ac^v-:^*ii;t/=lfesy-^sK# 

6 6 SecDS^SS. 
6 6 iEIROS^SiSo 

m^m 6 6 Eitos^siai. 

5 3 



WO01/0C4M PCT/JPOO/04763 

9 6. l}tEe»«tt, y-h. KH'>ROfV-;^**t-*ie»y-hS«ll 

h 7 V X CD y - h {c a ini ^ ti 5 * «E u '<^^■^ T:«rwSEr 
it*]fi 9 3 mmom^^So 

31^9 6 6 EttOS^USo 
9 9. £lE|g^iei!^S9t^'Sj£S^SKIiK2:> 

irEB3R»s 

5 4 



WO01/M484 



PCT/JP0(l/04763 



10 0. S^lE^^lliaBt. 

HESEifefflifisy- ^ a«»ia« h 5 > y ;^ © k u -r > t wex- 3^ 

s s 



wo 01/06484 PCT/JPOO/047«3 

«f^5 1 0 0 lEKCD^^Stto 
OiitrSAai:, 

5 6 



wooimtm 



rcr/JP0(V04763 



i 

> fcy- h fccoiii(c«iAstifc:5^'r -y ^ffliiegy- haa^sd* h 5 > 

11:^91 0 4EttcDSilil^c 

1 0 8. ffirE)RaffliKS^^-baJ!l?^mb7>i?^^®y-bt;^'f 7^ffl*e 

Iiy-ba«*3a*b7>-:^x3'©y- bii€n-enM/<£5^3t«!i-Sf^§<^'^ 

5 7 



WO0I/WMS4 



PCT/JPOO/04763 



itEx>f ^ne«y- hSJiSfisiiR h5>i?;^i'tt> mmu^}\^^vi 

111. lij^x-r -y^fflieMsy- 
ai)3^:9 1 0 5 s,t&<ommmKo 

mmil 0 TEffiOHfRiaK. 

1 1 3. ffEBftSPli, KU>f>> V-xSO^^ + ^^^H^t/sWitffl 

S 8 



wo 01/064(4 



FCT/JP(M)/04763 



!lt^^ 1 0 5 fRWiOMMMl^o 
It^^ 1 1 5 EecDH*lllS= 

1 1 8. mmmmtbrnv- vmmsi-m^hy >i^:^^it') -rmmxwii^ir?, 
mntmi i ^RnommmiSo 

S 8 



WO01/IW484 PCT/JPOO/04763 

12 2. ItrEtWia^Sli, «iKf^ffl*lrt-S-«^S®3g3fc^^®«?IB«E* 

g|*3S 1 2 1 £«fflB^0«So 

12 3. frESiJffls^eii. m^wm^m>f-ymMSi-m'^vvy'^^9>^^^ 
11:^:9 1 2 1 eft® AXian. 

12 4. KTEWSP^Stt. *K«l*IC«»«aE*««rbTi?rE»3t*^**5fi3t 
< 1*111 E»i*iwElfc«aE*aE bTlfiEllit*^ < I* 
IHI©«-&*{W»bT, «-H5R®»K«-W»^«6{=bfc 

mfm. 1 2 1 Ee®jB^iaK« 

KrE?6^fc«TC»*^SffiM««®««^'^^^*S«ft•^■«^-»»-^ WE^SSMffi 
»y- ha«lpai»b5>':^x^'®7-;^«rS*i-b/s Ku-f >®«ti:*@Sft 

ir$9 1 2 0 Ett®iBflt@K[o 

6 0 



wo 01/06484 PCT/JPOO/04763 
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